Characteristics of reactive hyperemia in the cerebral circulation.
Reactive hyperemia has been characterized in many vascular beds, but little is known about quantitative characteristics of reactive hyperemia in the cerebral circulation. We measured velocity of blood flow and pial artery diameter to characterize the time course of reactive hyperemia and used microspheres to study regional blood flow in the brain. Cerebral ischemia was produced by raising intracranial pressure or by arterial occlusion with a cuff around the neck. Five seconds of ischemia produced virtually maximal peak reactive hyperemia, and 30 s of ischemia produced maximal peak reactive hyperemia. During reactive hyperemia after 30 s of cerebral ischemia, there was a three- to fourfold increase in cerebral blood flow. The magnitude of reactive hyperemia was greater in gray matter than in white matter. Minimal resistance during reactive hyperemia, after ischemia produced by arterial occlusion, is similar to minimal resistance during seizures or hypercapnia, which suggests that reactive hyperemia produces maximal vasodilatation. Oxygen saturation of cerebral venous blood increased almost twofold during reactive hyperemia, which indicates that factors in addition to venous (and presumably tissue) oxygen are important determinants of reactive hyperemia. In summary, 1) we have characterized the time course of reactive hyperemia in the cerebral circulation; 2) reactive hyperemia after arterial occlusion produces maximal cerebral vasodilatation; and 3) there is marked heterogeneity of the response, with much larger increases in flow in cortical gray matter than white matter.